MATH 1325
Chapter 14.3: Extrema Of Functions Of Several Variables

Locm_ Maximum AND> Minimum For (Q\b) \N Q(Xh’)

MAXIMUM. AT (a,b) MINIMUM AT (a,b)
£(ab) 2 £(%,Y) £(a.b) = (.7
For (%,Y) N THe For (%,Y) W ™S
(a.b) curcuz REGION

(a,b) C\RCULAR. REGION
2

a

2

Te §(%,Y) PAS A LoCAL MAYIMUM OR. MINIMUM AT (a,b)
AND £,(2,b) avo £4(a,b) BO™ BXIST, THEN £x(a,b)=fylab)=0,

z

A \
NSappLe Point'

z= £ =x=Y"
£,(0,0)=0 awp £y (0,0)=0

BuT... (0,0) 1S NOT A
LOCcAL MAXIMUM OR. MINTMUM

(0,0,0) 1S A MINIMUM WHeN
APPROACIAZD RRaM THE X-DiRsCTioN
AND TS A MAXIMUM WHEN
APPROACHZD From THE Y-DIRZCNON
" Crimicar. Pont "

$x (a,0) ano $y(a.b) = O or PNE.
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Fup ALL CRATICAL PONTS FOR g(\l,\/) = 6X% + 6y 24 bXYy + 36X~ 54y -5.

Test For LocaL ExTREmA -

?(X 7\/) AND yfxx ¥W, AND gxy eX\ST.
(0 \o) 1S A CRIMGL POINT UWHeRE gx(o. b} Mog\/ (a \°> 0.

['g:xx (o) « Syy (o b)] 1§« (0 ‘Oﬂ

M Sxx (a) <O $xx (00) >0

Y LOCAL LOCAL
M>0 35& MIN
M=0 NO INFoR MATION

M<O SAPDLE POINT
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= ¥<X;Y) z (ox7‘+éyz+éxy +36X-54Y -5 Has A cRINGL PoNT AT (-7,8).
Ts (-7.8) A MAYIMUM, MINIMUM , OR. NETTHER °

Fid ALl Lo Exteama For. $(%,Y) = Ixy -x3-y2 6,
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) A COMPANy‘S CoST TO PROBUCE A BATTUH of A SOFT DRINK 1S
C(x,¥)=2200+ 2#%x3-F2xy +8y %
9
wimh X THe SUGAR. 3 aun AND Y THE FUMWORING. 7RBATUM -

Find X Avd Y TO MINIMIZE THE CoST. FIND THZ MINIMUM COST,



